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Abstract: When the yield strength of metallic alloys is increased the fracture toughness almost always falls.   By use of a
plot of bond strength normalized fracture toughness (KIC/(Ey)1/2) as a function of equivalently normalized yield strength
(ÓYS/G)  it had been previously shown (Shaji et al.) that a strain hardened Co-Ni-Cr-Mo (fcc) alloy (MP35N)  had better
combinations of normalized strength and toughness than the best precipitation hardened (fcc) Al alloys. Previous work
(Vasudevan and Doherty) had previously confirmed that precipitation hardened aluminum Al-Li alloys showed a steady fall
of fracture toughness, at the same yield strength, as the area fraction of grain boundary particles was increased. Prior
work (Doherty and McBride) had also confirmed that aluminum alloys with high levels of Cu, Mg, Zn, Si,  in solution
showed greatly enhanced strain hardening. With strain hardening in such alloys, grain boundary precipitation can be
avoided.   After briefly reviewing these back ground results, the present study will be described to show that a modern
Al-Cu-Mg alloy (2524), after solution heat treatment, could be given greater strength at similar fracture toughness levels
to the standard precipitation hardening treatment (T6).  This was achieved by avoiding significant Grain Boundary
Particles, inevitable in precipitation treatments, while obtaining, by solute-enhanced, strain hardening alloys with enhanced
strength.  This model was confirmed by fractography where the precipitation hardened alloys showed intergranular
fracture, with finely spaced dimples, while the strain hardened alloy showed ductile transgranular fracture with coarser
dimples.
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